Microsatellites or simple sequence repeat (SSR) markers can be identified using genomes or transcriptomes; they have become one of the most important genetic markers in plant genetic analyses because of their hypervariability, multiallelic nature, codominant inheritance, and reproducibility (Powell et al., 1996) . Expressed sequence tag (EST)-SSRs are a part of genes, and may help to predict candidate functional genes (Varshney et al., 2005) . Li et al. (2010) isolated 10 polymorphic microsatellite loci from genomes in P. concolor (Bateman) Pfitzer (Paphiopedilum subgen. Brachypetalum). We verified that only two markers can be successfully amplified in P. henryanum (subgen. Paphiopedilum). This poor amplification could be the result of the large genetic distance between P. henryanum and P. concolor, as the species are not in the same subgenus. Moreover, microsatellite markers have not yet been developed from transcriptomes for Paphiopedilum or for the identification and assessment of the genetic diversity of P. henryanum. In this study, we developed 34 novel microsatellite markers for P. henryanum. These 34 polymorphic markers were tested on 33 individuals from two populations of P. henryanum, and their transferability was tested in seven other Paphiopedilum species, which were selected according to the infrageneric classification (Lang et al., 2006) and the DNA barcoding of Paphiopedilum (Guo et al., 2016) . Harvesting leaves can minimize damage to plants, thus we collected leaf tissue from 25 individuals from the DN population and eight individuals from the TYC population (Appendix 1). Genomic DNA was extracted using the cetyltrimethylammonium bromide (CTAB) method (Allen et al., 2006) . PCR amplifications were performed in 20-μL reaction mixtures containing 0.5 units of Taq polymerase (TaKaRa Biotechnology Co., Dalian, China), 2 μL of 10× PCR buffer (200 mM Tris-HCl [pH 8.8], 100 mM (NH 4 ) 2 SO 4 , 100 mM KCl, 1% Triton X-100, 20 mM MgSO 4 ), 1.6 μL of dNTPs (2.5 mM each), 0.5 μL of each primer (10 μM), and 1 μL of genomic DNA (~30-50 ng/μL). PCR conditions comprised an initial denaturing step at 94°C for 5 min; followed by 10 cycles of 94°C for 30 s, 65°C for 30 s, and 72°C for 40 s; 15 cycles of 94°C for 30 s, 60°C for 30 s, and 72°C for 40 s; 10 cycles of 94°C for 30 s, 55°C for 30 s, and 72°C for 40 s; and a final extension at 72°C for 7 min. PCR products were electrophoresed on 8% polyacrylamide denaturing gel and visualized using silver staining. Polymorphisms of these 129 loci were evaluated using the 33 P. henryanum individuals from the DN and TYC populations; we obtained 34 polymorphic EST-SSR markers (Table 1) , and the other 95 loci did not amplify well. The efficiency of the 34 polymorphic markers in cross-species amplification was tested.
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METHODS AND RESULTS
The 34 polymorphic SSR markers were analyzed using the software POPGENE 32 (version 1.32; Yeh, 1997) to calculate the average number of alleles, observed heterozygosity, expected heterozygosity, and likelihood ratio test for Hardy-Weinberg equilibrium. The number of alleles per locus ranged from two to four alleles, with a mean of 2.32 alleles per locus. The levels of observed and expected heterozygosity ranged from 0.000 to 1.000 and from 0.000 to 0.7333, with averages of 0.3808 and 0.3636, respectively. Nine loci in the DN population and six loci in the TYC population showed significant deviation from Hardy-Weinberg equilibrium (Table 2) . Cross-species amplification of the 34 polymorphic markers was tested in seven related species (five individuals for each population; Appendix 1), and some markers were successfully cross-amplified in P. villosum (Lindl.) Table 3 ).
CONCLUSIONS
The 34 microsatellite markers described here are the first developed from the P. henryanum transcriptome. These newly described markers are likely to be useful for evaluating the genetic diversity and population structure, as well as for facilitating the development of a conservation strategy for P. henryanum, a species that is increasingly threatened by habitat destruction. In addition, the cross-amplification of these microsatellite loci in seven other species suggests that these 34 markers have good transferability among other Paphiopedilum species, especially in Paphiopedilum subgen. Paphiopedilum. Therefore, the effective amplification ratio of EST-SSR markers increases with decreased genetic distance.
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